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A duodenal fistula, unless it is of pin-hole size, usually 
occasions a very rapid death from starvation. The duration of 
life after the establishment of such a fistula depends upon the 
size of the opening into the duodenum and upon the readiness 
with which the duodenal contents are discharged. The writer 
has lost a patient from a duodenal fistula subsequent to a per¬ 
forating ulcer, in three days, and no doubt others have had 
similar experiences. 

Numerous mechanical devices have been suggested for the 
relief of this condition, but all have proved insufficient. The 
proposal of Elliot (Annals of Surgery, 1905) to overcome 
the malnutrition resulting from the loss of undigested dis¬ 
charges from high-seated intestinal fistulse, by collecting the 
discharge from the loop afferent to the fistula and injecting 
it into the loop efferent to it, is scarcely applicable to duodenal 
fistulae, because the duodenum cannot be brought up to the 
anterior abdominal wall so as to enable us to readily collect the 
discharges from it and reinject them. 

With the view of preventing the rapid deterioration of 
patients afflicted with duodenal fistulse the writer proposed 
( Central . fur Chirurgic, 1903, page 556) that a gastroenter¬ 
ostomy be established and the pylorus occluded. The propo¬ 
sition made at that time had not been tested in actual practice, 
but since then he has twice had occasion to carry it out, and 
wishes now to report on its efficiency in overcoming this other- 

* Read before the Surgical Section of the New York Academy of Med¬ 
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wise fatal lesion, and to suggest some points of practical im¬ 
portance in the technique of its performance. 

The first case in which the writer carried out his proposal 
was a patient in whom a cholccystoduodenostomy had been done 
by Dr. Gerster for the relief of obstructive jaundice due to com¬ 
pression of the common bile duct by a pancreatic enlargement, 
possibly of an inflammatory character. The anastomosis between 
the distended gall-bladder and the anterior surface of the second 
part of the duodenum had been made with Murphy’s button, 
re-enforced with a few sero-muscular sutures. The patient did 
well for five days, and the jaundice diminished. On the fifth 
day there was a profuse discharge of whitish acid material from 
the opening in the abdominal wall that had been left for drainage, 
and on examination it was found that this discharge came from 
the duodenum, alongside of the button. The duodenal wall at 
this site was necrotic, permitting the button to protrude through 
it. Within the following twenty-four hours the leakage of 
duodenal contents was very profuse, and coincidentally 
therewith the general condition of the patient deteriorated very 
markedly. An attempt was first made to close the opening in the 
duodenum by suture after removing the necrotic tissues; the 
gall-bladder being drained externally by tube. This suture, how¬ 
ever, did not hold, owing to the infected condition of the parts, 
and four days after this operation there was again a profuse 
leakage of duodenal contents. During these four days the patient’s 
condition improved somewhat, but with the re-establishment of 
the leakage it rapidly deteriorated again. 

I determined, therefore, even though the patient was in a 
most desperate state, to do a gastrojejunostomy and tie off the 
pylorus, hoping thereby to sidetrack the chyme into the jejunum 
and thus enable the patient’s nutrition to go on uninterruptedly. 
An anterior gastro-enterostomy was accordingly very rapidly done 
with Murphy’s button through an incision along the outer border 
of the left rectus muscle, while through the original wound, in 
which the pyloric end of the stomach was lying exposed, a large- 
sized silk ligature was passed around the pylorus and only drawn 
tightly enough to approximate the mucous walls of this orifice 
to one another. The incision at the outer border of the left 
rectus was closed without drainage, and the primary wound loosely 
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packed with gauze. The patient bore this operation very nicely. 
The discharge of chyme from the duodenal fistula ceased at once, 
and coincidentally therewith the general condition improved. 
Eleven days after this last operation it was noticed that the suture 
which had been placed around the pylorus was cutting through. 
It was uncertain whether this was due to the ligature having 
been applied too tightly, in spite of my care to avoid this, or 
whether, because of the poorly nourished condition of the parts, 
the mere pressure of the silk ligature was sufficient to cause it to 
cut through them. To avoid further trouble from this liga¬ 
ture, it was loosened and the adjacent walls of the stomach and 
duodenum inverted over it by two tiers of sero-muscular sutures. 
(The importance of applying the pyloric suture with just suffi¬ 
cient tightness to approximate its walls will be alluded to again.) 

From the time of the gastro-enterostomy and pyloric occlu¬ 
sion there was never any discharge of chyme from the duodenal 
fistula. For the first ten days thereafter the patient's condition 
improved markedly, but then it gradually failed and he died 
of exhaustion seventeen days after the last operation. Autopsy 
showed the enlargement of the pancreas to be cancerous in char¬ 
acter; the gastrojejunal orifice was a wide one, and the pyloric 
opening was effectively occluded by the ligature which surrounded 
it. The walls of the pylorus were commencing to be cut through 
by the latter ligature. 

It was plain that in this patient the impending death from 
duodenal leakage was averted by the gastrojejunostomy and 
pyloric occlusion. The ultimate fatal issue was not due to the 
complicating duodenal leakage but to cancerous cachexia. In 
my subsequent review of the details of this case, two points 
came up for consideration. 

(</) Is it necessary in order to divert the chyme from the 
duodenum into the jejunum to occlude the pylorus, or is it 
sufficient to simply make a gastrojejunostomy? ( b ) If it is 
essential to occlude the pylorus then great care must be exercised 
in applying the occluding ligature lest it cut through the tissues; 
for in the case just narrated the ligature, though tied only tightly 
enough to approximate the pyloric walls, nevertheless showed a 
tendency to cut through these tissues. It is evident that if 
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this ligature does cut through the pylorus a gastric fistula would 
result, which in turn would likely prove fatal to the patient. 

As regards the first point, viz., is it necessary to occlude 
the pylorus in addition to making a gastrojejunostomy when 
we wish to divert the chyme directly into the jejunum? 

It is commonly believed that if a gastrojejunal fistula is 
established at die lowest point of the stomach the contents of 
the latter viscus will be emptied directly into the jejunum 
through this anastomotic opening, even when the pyloric open¬ 
ing of the stomach is patent. This is, however, an erroneous 
belief, as is shown by the experiments of Kelling and as is 
demonstrated by the observations recorded in a second patient 
of mine with duodenal fistula. In this latter patient I contented 
myself with making a gastrojejunostomy, which, however, 
did not suffice to divert the chyme into the jejunum. 

Kelling ( Langcn . Archiv fur klin. Chirurgic, vol. Ixx, 
page 289) established in healthy dogs with normal pylorus an 
anterior gastrojejunostomy. 

Then he made fistulous openings in the duodenum and 
jejunum respectively, 12 cm. below the pylorus in the former, 
and a like distance below the gastrojejunal orifice in the latter, 
In each of these he placed a tube that could be effectually closed 
by a cork. Three days after this operation he filled the stomach 
with 250 c.cm. of water tinged with methylene blue or rubin 
red. Thirty minutes thereafter he recovered 100 c.cm. from 
the duodenal fistula and only 5 c.cm. from the jejunal fistula; 
40 minutes thereafter 135 c.cm. had been recovered from the 
duodenal fistula and only 6 T / 2 c.cm. from the jejunal. After 
another 15 minutes 6 c.cm. more from the duodenal fistula 
and only $ l / 2 c.cm. from the jejunal. From a number of ex¬ 
periments of a similar character as the above, but slightly 
modified in their details, he concludes that in dogs with normal 
stomach, in which a gastrojejunostomy has been established, 
the passage for the stomach contents through the pylorus is 
at least as easy as it is through the gastrojejunal opening. That 
a similar state of affairs exists in the human subject is demon¬ 
strated by the clinical observations of the writer in a case of 
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duodenal fistula resulting from a ruptured duodenal ulcer. In 
this patient a gastrojejunostomy was done but the pylorus was 
left unoccluded. 

Chas. A. W., a native of England, fifty-two years old, and 
a mechanic by occupation, was seen by the writer with Dr. 
Matthews on February n, 1906. For two years prior to the 
present illness he had suffered with attacks of vomiting, not 
associated with the taking of food. On February i, 1906, the 
patient was suddenly seized, while at work, with severe abdominal 
cramps which subsequently localized themselves to the right iliac 
fossa. He vomited at the onset, but had no fever or chills. His 
bowels were constipated. With rest in bed and local applications 
of ice, he improved, and three days later got up. Twenty-four 
hours before I saw him, while he was sitting by the stove, he was 
again suddenly seized, after a severe sneezing spell, with acute 
abdominal pain and vomiting. The pain was most severe just 
below the free border of ribs on left side. On physical examina¬ 
tion, the heart and lungs were normal. The abdominal wall was of 
board-like rigidity and did not move with respiration. The liver 
dulness was replaced by dull tympanitic resonance. There was 
dulness in both flanks, which did not, however, shift with change 
in the patient’s position. There was an area of dulness in the 
right hypochondrium which corresponded to an ill-defined mass 
about the size of a teacup saucer. His temperature was 100, his 
pulse 108. Diagnosis: Ruptured duodenal ulcer, with encap¬ 
sulated periduodenal exudate. Immediate laparotomy was pro¬ 
ceeded with at Alt. Sinai Hospital. An incision was made over 
the mass through the right rectus muscle. Immediately on incis¬ 
ing the peritoneum, fresh adhesions were encountered to the right 
of the suspensory ligament of the liver and extending downward 
to the umbilical region. The adhesions were carefully separated 
and the peritoneal surfaces thus exposed at once protected by 
gauze packings. On separating the adhesions toward the liver 
a large, foul smelling gaseous abscess containing about a pint of 
creamy pus was entered into and evacuated. After the pus was 
removed a perforation was found on the anterior surface of the 
first part of the duodenum about the size of a pea, with gangrenous 
edges; the surrounding peritoneal surfaces of the stomach and 
duodenum were covered with necrotic fibrin and pus. After this 
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latter was carefully removed, the perforation was closed with 
three layers of Lembert sutures placed in the vertical axis of the 
duodenum. The abscess cavity was drained and the abdominal 
wound closed with layer suture down to the emergence of the 
drains. The patient reacted well from the operation. The high¬ 
est temperature and pulse for the following week were 100.5 and 
104 respectively. 

No drink or food were allowed by mouth for five days, rectal 
nourishment and saline subcutaneous infusion being used to 
replace them. On February 18, i.c. f seven days after the operation, 
there was noticed for the first time an escape of gastric contents 
and bile from the drainage openings. Recognizing at once the 
fact that we had to deal with a duodenal fistula that, on account 
of the changed character of its surrounding peritoneal surfaces, 
could not be closed by suture, and profiting by the sad experiences 
gained in previous cases of duodenal fistula, in which death from 
inanition and exhaustion followed after 48-72 hours, I at 
once proceeded to carry out the suggestion I had made in 1903, 
viz., gastrojejunostomy with pyloric exclusion. A posterior 
gastrojejunostomy without a loop by the suture method was 
accordingly made, but instead of occluding the pylorus, I sewed 
up again the opening in the duodenum, hoping thereby to avoid all 
danger from a possible cutting through of the occluding pyloric 
suture. 

The patient bore this operation well, and for two days there 
was no escape of gastric or duodenal contents. Then the suture 
line in the duodenum again gave way and there was a renewal 
of the leakage. It was noticed that after the patient took some 
milk by mouth there would be, within ten minutes, a discharge of 
milk from the duodenal fistula, and within fifteen to twenty minutes 
more, approximately all the milk that had been ingested had 
escaped from the duodenal opening. The wound in which the 
fistulous opening lay was so infected that I now hesitated, from 
fear of infecting the peritoneal cavity, to expose the pylorus 
sufficiently through it, in order to enable me to pass an occluding 
ligature around it. I therefore made several further attempts to 
close the duodenal opening by suture, but each time after twenty- 
four hours the sutures would cut out and leave the opening as 
before; and each time the duodenum was open, whatever was 
taken into the stomach would practically all be discharged through 
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it within fifteen to thirty minutes after it was ingested. On 
February 28, i.c., ten days after the gastrojejunostomy, I was 
compelled by the progressive deterioration of the patient to brave 
the danger of a peritonitis, and to mobilize the pylorus and sur¬ 
round it by an occluding ligature, using for the latter a broad 
piece of tape. This was passed around the pylorus snugly enough 
to effect approximation of its walls, but with no constriction of the 
parts, and held in place by a silk ligature, the knot of which rested 
on the tape and not on the pylorus itself, thereby avoiding pres¬ 
sure from it upon the pylorus. 

Immediately after this operation the patient was given 6 
ounces of milk and water. There was no leakage, nor was there 
any further leakage from the fistula during the next twenty-four 
hours. The patient's strength, however, was so much exhausted 
by the intermittent but continued discharge of chyme and duo¬ 
denal contents that he did not rally from this last operation and 
succumbed the next day. 

Post-mortem examination revealed a gastrojcjunal orifice 
patent for 3 fingers, and a ruptured duodenal ulcer. 

Here there is a clinical demonstration in the human sub¬ 
ject of a widely patent gastrojcjunal fistula failing to divert the 
gastric contents when the pylorus was patent and thus failing 
to relieve the death from inanition that follows upon a per¬ 
sistent duodenal fistula. Kelling’s experiments in dogs and 
our own clinical observations, thus conclusively prove that 
when the pylorus is patent a gastrojejunostomy will not divert 
the chyme from the duodenum into the jejunum. Consequently, 
when we have to do with a duodenal fistula it is necessary not 
only to establish a gastrojejunostomy but also to occlude the 
pylorus. 

A few words as to the second point I raised, viz., the 
best method of occluding the pylorus. Kelling proposed 
to accomplish this by three superimposed layers of sero-mus- 
cular sutures placed parallel to the long axis of the pylorus, thus 
infolding the pylorus, and then to kink the pylorus by suturing 
this end of the stomach to the first and second portions of the 
duodenum. However applicable this method may be when we 
have to do with normal serous coverings of the stomach and 
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duodenum, it evidently is not applicable when the peritoneal 
surfaces of these viscera have become brittle and friable and 
fixed in inflammatory exudate; for the sutures will invariably 
tear and cut out and leave the parts in their primary condition. 
In the inflamed and altered condition of the serous surfaces of 
the pyloric region of the stomach and duodenum we must in 
order to occlude the pylorus resort to a circular ligature. In the 
application of this ligature the greatest care must be observed 
not to constrict the parts, for otherwise this ligature will cut 
through the pylorus and thus again establish the very condition 
which we are striving to relieve. There was evidence of sucli 
a tendency for the ligature to cut through the pylorus in the 
first case presented, although I exercised the greatest care in its 
application. This tendency is all the more pronounced in these 
cases because of the usual poor vitality of such patients’ tissues. 
In my second case I employed a broad band of tape, which was 
held in position by a silk ligature, the knot of the latter resting 
on the tape. This seems to be the best procedure, though my 
second patient did not live long enough after its application 
to test its final adequacy and adaptability. 

It is pertinent at this point to consider whether in cases of 
ruptured duodenum that may be followed by a fistulous open¬ 
ing it is advisable to resort to a primary gastrojejunostomy 
and pyloric occlusion in addition to repairing the opening in 
the duodenum, or to content ourselves at the first operation 
with direct repair of the perforated viscus. This question can, 
in the light of our present experience as to the probable ulti¬ 
mate sufficiency of an intestinal suture, be answered. If the 
peritoneal surfaces surrounding the perforated part are normal 
in character and are not brittle or friable or fixed in inflamma¬ 
tory or neoplastic exudate, we have every reason to expect a 
successful issue to our efforts at repair by suture; but if this 
healthy yielding condition of the surrounding peritoneal sur¬ 
faces does not exist it is not likely that the healing by suture 
will occur, and in such cases it would be wiser, if the patient’s 
condition permits of it. to at once proceed to gastrojejunostomy 
and pyloric occlusion. Again, if by the suture we constrict the 
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lumen of the duodenum sufficiently to interfere with the trans¬ 
mission through it of the chyme, it is likewise best to at once 
proceed to gastrojejunostomy and pyloric occlusion. 

But if a primary gastrojejunostomy and pyloric occlusion 
has not been done we should at once perform them, when the 
suture of the duodenal opening proves itself insufficient; for 
repeated attempts at repair of the viscus by suture will almost 
invariably result in failure to effect its closure and this will be 
followed by the death of the patient. 

The suggestion may be made that a jejunostomy will 
accomplish all that pyloric occlusion and gastrojejunostomy 
will, and that, with much less bother and difficulty. In answer 
to this proposition, however, it is only necessary to recall the 
sad experiences with jejunostomy in von Eiselberg’s clinic. 
In this clinic, jejunostomy practised for ulcer of the stomach 
has been attended by the frightful mortality of 44 per cent. My 
own experience with the operation in complicated cases of 
ulcer bears out this unfavorable opinion and I would be loath 
to employ it when I could accomplish by another operation all 
that could be done by this one. Why it is that jejunostomy 
is attended by such unfavorable results is not quite clear, except 
that gastric digestion is entirely done away with, and that the 
secretion of pancreatic juice and bile is not maintained at its 
normal amount when the food is put directly into the jejunum. 



